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 Extreme Values and Saddle Points: 
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Proof       If ƒ has a local extremum at (a, b), then the function ƒ(x, b) has a local extremum at 

x = a (Figure bellow). Therefore ƒx(a, b) = 0. A similar argument with the ƒy(a, b) = 0. 
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 Lagrange Multipliers: 

The method says that the local extreme values of a function ƒ(x, y, z) whose variables are 

subject to a constraint g(x, y, z) = 0 are to be found on the surface g = 0 among the points where 
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When subjected to the constraint g(x, y)=x2/8+y2/2-

1=0, the function ƒ(x, y)=xy takes on extreme values 

at the four points (±2, ±1). These are the points on the 

ellipse when ∇𝑓  (red)  is a scalar multiple of ∇𝑔 

(blue). 
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H.W 

(1) Find all the local maxima, local minima, and saddle points of the  functions in 

Exercises 1–4. 

 

 

 

 

 

 

 

 

 

(2) Find the points on the ellipse x2+2y2=1 where ƒ(x, y)=xy has its extreme values..  

 

 

(3) [Find the point on the plane x+2y+3z=13 closest to the point (1, 1, 1). 

 

 

 

 

 

 

 


